
PATENT ABSTRACTS OF JAPAN 

(11) Publication number 09191264 A 



(43) Date of publication of application: 22.07.97 



< 51 > ,ntcl H04B 1/30 
H03D 7/00 
H04L 27/00 




(21) Application number 08000949 


(71) Applicant: 


MITSUBISHI ELECTRIC CORP 


(22) Date of filing: 08.01.96 


(72) Inventor: 


SHIMOZAWA MITSUHIRO 






ITO KENJI 






II DA AKIO 



(54) TRANSMITTER-RECEIVER, RECEIVER, 

COMMUNICATION SYSTEM AND RECEPTION 
SECTION EVALUATION DEVICE 



(57) Abstract: 

PROBLEM TO BE SOLVED: To decrease number of 
filters, to prevent a spectrum from being deteriorated and 
to eliminate the need for shield by using a reception 
orthogonal mixer to mix a received radio wave with a 
carrier and applying frequency conversion to a received 
wave into a base band signal directly. 

SOLUTION: A PLL 115a synchronously with a reference 
oscillator 14a gives a carrier to a reception orthogonal 
mixer 12a and a local oscillation wave to a mixer 5d. 
Furthermore, an output of a PLL 215b synchronously with 
a reference oscillator 14b gives an output of the PLL 215b 
to the mixer 5d, a BPF 4f filters the mixed frequencies and 
gives the result to a transmission orthogonal mixer 12b as 
a carrier. In the case of transmission, the carrier is sent via 
a BPF 4a and an HPA 13. In the case of reception, a 
received radio wave is mixed with the carrier by the 
reception orthogonal mixer 12a via a LNA 3 and a BPF 4a 
to apply frequency conversion to the reception wave 
directly into a base band signal and a digital arithmetic 
circuit 9 is used to decode the result into original 
information. Thus, number of filters is reduced and no 
spectrum is deteriorated even when a transmission radio 
wave is leaked and shield is avoided. 
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^t^IU IR2COP L L««0»t, ±EJ&1<D 
P L L^0&O[±J^<t±Eig2 OP L L^HS&Oft 

iSIalB<OttS*»Sr«ftj*iSt LTAAL, -<-^^<> Kff 
[»*£2] ±ES»gfi»tf>ttl;aK 

^-^y<>Kffi^±!9±EffliS»*«WS<otB>3ft 



^(OttS^jffiSr«Ri!|jfit L-CA^lL, Kff -if-Sr 

[g»*jfi3] im&tc\*2m<Dmm&m&k* ±es 

P L L*fi®KOffl*£_fc:ESS2 0P L L ^ItillEJSSOtti 

E 5 ^ * ^ tt5 * i" 3 ft *5 <fc t>* SJH St «: o jg £ ^ *t *i H 
»2<oas^^6U3*-t-5»ifiIlJK4:Sr*"t-5 
*<-^^>KfS*«-«t9±E»ifilHlBS 

StLtA^iL, Kf! 
C <b «:»» k -T a ft 3£B. 

[»#jS4] mm&mmk* ±ESip*n«^m*(- 

ISJHU ±ES2P«IB«<om^i:*/i:S««E»0«-&Sr 
tB^-r^ P L L^SetHlSgi:, ±E£*361Sag<oai^fc± 
EP L L*ffilHlK^tH*t S f~*k±. 

5»feEIKi:SrW-t-S«?ae»ffi»8gi:. .<-^y<> Kff 
^ h'U^SIU i£ff;£££/£^5 2oco*f£^1^$ 50 



#P^¥9 - 1 9 1 2 6 4 

2 

[R#ig5] HB*fctt2fiOSi»*|gSi:, ±I5S 

«riB*r*-**U S5 2<DPLL««EItt£s _hES?ico 
P L L3E!Bl§]&0>tti;/ji: ±E^2CDP L L3gig[H]2g<Dtfci 

±EH««aE»»oai*^«f&its:aEx.s 



tLtA^Jl, ^< Kft-^^tti^-t-^ 2oco^Mi 

k zmmk-tzm^mmWo 

EP L L*lllHlK<OHi*i:SriaSt«:jg'&"r5 5 ?Vk± 
E^ *lHcSSfiS$;hJbES ^#ffl;fc-r*fna>5^ttS 

±E«aaa«»OM*<Otlt|&3t*ffix.<5eJO»^^MS: 
^ >t-^y<>K«^-±9±E«J9«x.*&^&f»«& 

S8U ^ff^^^J«-ra 2oo*E; ^i^&^tftt^^ 
^ifSrW-riSfSfflt, SffiS4:JiE«Jt)»*.^l6d*& 

P L L^H[ElggcOttl^ ( h±Em2cOP L L^jl[£]ggcO[±J 

±EJSifi&^Sl»^tB*ifi^ttSHfe&i: LTA 

EE!2 5 ^If^A^SnaSfa i6*5<tO*±Eul[$E^ ^i^ 

i , ±E«*iliS7 .^^<ofl!iSB{ciS!a$ixfc® l co^O 
Ot&^^Pxt, ±El1:^^ PDrto^-^sO KfS-S-Atti 



(3) 

3 

SB^bA^^ns^-^^o- Kittle £ •5-kf2fi&i£ffi2r 

zmx-tzmi. m2 cop l Lgngssgt, ±ta^iro 

^< Kit J: 9 _kSE«J f9 J&x^ 

i <DWVfex.^$kbWi2<Dwy&z_mkK& ] 9 . 30 

Jfcgffc 7 ^ ^ & ±ffii*ff SB * fc ttgffi SBtcgj 

Srffi^-rSJBi. S2CP L L^tglHlSgi:, _hJE*i© 
P L L3g«EI(&©ttl*i: item 2(75 P L L3§«|[E]?gOi±S 

mi<DW<omx.ttkk. ±IS1S55S ^1^W'-<-^.^> K 
ra*Aa*»^fc-»#«»3ix*:Ji5 2 <£>9] 9 »x.3Mik 
i:, ±IEm2<0^]i5}^^^cOfthfflB;c-?:n-?-'ny]'3m^ 
-v?»tt$ft5S& 3 (OK 9 % 4 <D® <9 

k. ±fES?3col#9te;t^l£i?&4Wt^9&;L¥i£i<0 
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Si-i'J, ileitis ^1>-i:JS»fi»7-<^^fl5»ttiife 

[ll*«10] I»*JS7 V 8*fci4 9|e^(73^ISm^ 
SgigHSgCOtiJ^i _hfEil2<7>P L L^jgESSrottJ^ltS- 

gfc-5J3i£&<o{f ^%\tit>-tZ> P L L3Hg[HSg<k, ±te 
S^Hi§<OttS^t±fEP L L^iglslgSwai^irSr^ffi 

ttS ^3 -T 5 fp *> 5 v SiS^ ifimwjg o ^-THA^il Wi" 
j jvtr k*m-tZ>m$i&mWk&k, 

[UfsRifii] S«jKt«wa6j6* s A^*<x» -<-^/< 

y -> y ? Mffi<thtc-< 

t zw&k-tzmg-mmw.o 

[If*rll2] gmiStfflRiJIffi^A^Sn. -c-x<./< 

k^WLk-r^^mmm.. 

i 3 ] if *ii i~ii ©^fnA> i rif-isft 
(Oi^§:fi^gSfc[ii«*JS l 2iEgc(D§:mi£®£ig/fI 

l 4 ] tefflj£filStt«A*«»-l**fc£*i<&» 

k-tz>$:mi®mmmw.o 

[0 0 0 1 ] 
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[0 0 0 2] 

1 9 9 4¥9^12 7 8^-^glA- 2 \Z^£iX 

^T. ili7>rt, 2ttHI£#tt», 3 ii&JS^if *I 

3£ (LNA) % 4(5^ili§7^^^ (BPF) , 5(2 
(MIX) , 6ttliB<S3» (AMP) , 7 liADf 

?S. 10^DA^[e1?S, l m{fi;i£j!i§:7wvi^ (l 
PF) , 1 2ttB3£5 1 3(iigtH^ifitig^ (HP 10 

A) T-fc£ 0 Sfc* 1 4tePLL[H]?g, 1 5 te^^t!! 
3§-Cfc£ 0 16(3. LNA 3 N BPF4a, MI 

X5a, BPF4b, AMP 6a, M I X 5 b , BPF 
4 c. AMP 6 b, ADg£J&#£7, 7* s *s &}\ss* s A* # 
8 a. ^^yU«»|HlK9^e><£SgfSgB, 17(J, 

T^-f v^yUfK®[£]fg9, v^yU^yl^ 8 b , DA 
8*4S10, LPFll, E5?S ^12, BPF 4 
d, ^1^5c. BPF4e, HPA1 3^b^5M 

[oo 03] i:xii^f, ^mu(omm^^xmm 20 

^St, LNA3-C'lffliSn5o LNA3T^I^il/c 
Sff Sfl ^S^^T^S^WIiJta B P F 4 a §r 

^ ?> tts * $ n 5 « i £ *x. * Bfl ^ ffi ft ^ \z 

tt, B P F 4 b T'*ac(0*JRRS:Stt. AM P 6 a "C'^fcl 
£*X3 0 ^^(^ S^1**5 bT-^biC&l^Pe^&fl-^ 

i:a*sn, b p f 4 c Ttfasw^^o^w-sj 
Pfi^n^o b p f 4 c x-mfuzntcftm^m?- ^ *>i><n 30 

AMP 6 bT-lStsStt, AD^TT'f^fv 
9M% %\^W&&*vMk. y^^^/i/^ 8 a {^A 

[0 0 0 4] £{fg[$£rtS/£-f-£ B P FCORjf^tC 

<OBPFSrJiiS-r5ffir*(^BifiRS:5r:-t- 0 BW2UBW 

n, b p f 4 b %m®~tz>mfe%imi&xfoz> 0 *<Dtz 

tf>, BW2 1 rtJ-ff^ 5 ffffi-rS4&-&, BW2 2^* 40 
B P F 4 a SrKttT, ^toa [cA^t65 

wasrBwicoarwErtsciejis-rarijcj;*}. m^six 

SiSfia«*SrBW2 2(0^(c-T5o BPF 4 c 

a, *BB»ssai-ffi*stbfcBW2 2<o^t> % 
[ooo5] ^€{zmmu<Dmft&mw-fz> 0 m2 5\z 

^-f=f s v?^yuSl*[Hl*S9"C*^ric$ixfc % I. Q(Ol^ 
yV* 8 b X'i&nmB£n. DA^10T'rtn^(f 50 
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yff&ftttLPF i i«c:J:9irpSJ£ix, EXS^iJ-i 2 
KA^U PLL0S1 5 bT'£j*£nfc*FdIjgffi(08ft 

i^ft(-»LT^<^ h^m^rfoo b p f 4 d las^* 

^■^T^i:5^BI«-?-Oift8HfiS:Jl3*J-r* 0 ^^f5c 
i-A^Lfc^IBSitt, P L LlelSg 1 5 a frbttif}£tlZ> 

mumm&brg&zfL. mm&in^rktez> c wbpf 

$*U HP A 1 3Tig*I£*X/c£><b. 5>?£*&2£gT. 

r>^i^j&tt£*x3 0 

[0 0 0 6] £fc, 8!flfttffitf>»-g\ i26 {C^-T J; 9 
o^^SScSr^r^i-^^MlHlSSco^^SHfi^m^^xao 

t^bixSo 02 7lcPLL0Bo»)SJ!IS:^to Elicit 
^T. 10 1 teS^lf ^A^iSrK 1 0 2 JifitBJfcBs 
38, i0 3te5*JSS, 1 0 4ttSEESJW*ti« (vc 
O) . 1 0 5 fia^ffi-^ffi^T'fcSo f£tSit$££fftt2 0 

fc, »»»ttA*B*^«fR^-^ffl«a^m»s:a 

*U vcottA*SmtciJ:o-CUi*ff-?-(OHj&fBtS:Bl 
^■C#5*®«-C*>So vcOjJ^lliASii, tti^m-s- 

L. cr-C»S5ixTfit*M:««icA*-r-5« GfcfBJttt 
S-Cfi. SSPff-S-A^aS^^A^-f-SSigff-S-fc^ 

i-r^o vcotmffiittsssg^&ai^sixsmEEtc^o 

^mJEt— ^t^*y. VCO^bttS*Six^ff-^Ojgte 
[0 0 0 7] 

$ixxu^s 0 ssraffift^-Sr^ifi-rsBPFiciji, 

znl/^ h C3 - ^ ^ l 9 9 4?9fl 1 20 ^-cO 8 5 - is 

0 2icti % m&^3£<Os*})>hmm±<D-te7$-y?7s 
/u^<0*#Sds^nSn-Ci^5o ^^c, 8 7 -<-v?ia4 
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<^5o ^-rnfc, i ctmm<r>± 

cO/J^ffcd:£tL^fc*\ ^nP><07w^u^dSf&K>5fta 
[0 0 0 8] Z0)£ite?4s\,#(Dmft$:&M-t'Z>tc- 

X'Z.CZ'f * - M»SJt5fc^B P F SrKft -5 
t\ L^L, B:«ffiBS**^»-&, PLLUlSg 

BlSaCiftU PL LE1K1 5 a iSaU*i-5»HI» 
#JHS<E>ttJ;*7 i: <^Hffi»<0^(-lt U Ttfcsa^JEOfit;^ 

#{fcLTL* EI 2 8 ic^-f"l»ffiragScoSlfS6B^*J^ 
Ttt\ HP A 1 3^btB*$tt5ffilHjfia>a:*tt3 0 d 

&M$L<DX-<i? h7^Sr*L<*fk$ii'TL* ? Q m 
SrKCfcfeicttP L LGDSg l 5 a &j|Jfiic->-/u Hi" 5 30 

[0 0 0 9] El 3 0 [c^-f-J; ? id. PLL[«J2gl 

5 a fC*hT£HP A 1 3CDfta<^#£#pftjr£7t# 

L LESS 15a. 15c <D&f)m%-& ;^t5d T'^& 
L, ; ^:(7?a*Srffll^5«^5ffi*$nTV^-5o PLL0 
815a, 1 5 b-C*^-rs»aijfi<OH«»:i:, ai«jfi 
OJSffi»a s »fc5*:«>, H P Atf>tHa<E>— BIWP L LEI 
BKiiSh&L-, 2£«fflK£S^1flcA;fcLTt>, ffi«jft^> 
*^<? h7^S:3feftSl^S^ttt>il\ L^L. PLL 40 
0K<o»36s*iiLXL*v\ «fp»0«*:ic:J:S»p n n=i^ 

[0 0 10] 

iMSff^gtt. lllI*fctt2fi<0£ilM6iB»i, ±ES 

^At^Il, R2(DP L LRIBEIKt, ±K* 1 G> 

P L L5glglHlK<^ttS*i: _hlESS2(OP L LjeHEKOfcU 50 
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s ?^*m-tz>m%nh. sm&t-hEfsi^PLL^ 

^0&O&a&£|fci£&<t LTAAL, -<-^^<v Kff 
[0 0 11] i«*«2 0«Wtc«to5ii6a«3£Btt, S 

&m&<Daxt&t£zm&&<oig*ir&tti*)-rz> pll^ 

tEIsiet. ±ES**«»©Hiafc±EPL LSBfiHIIfc 

#tc:J:0±EJBj6»«ift»«>Ul*«€:«iil«t LT-<^ 
SfcttP L L«filHlK<oi^n^— *(OW*ifiSrffla|jfi 

[0 0 1 2] »*«3<03gW«c«t>-5aiSfSK««[, 1 
<B*3tfi2lB<OS2S*SS4:, -LES2P*S«<^m*i- 
W«B Lfc*nW*i5HR«^)« 1 . 

^2C0P L L^Mlsl'&t , ±IE» 1 OP L L^BIlHlggO 
tti^ i ±E» 20PLL SSfiEHS^fcU* <t 
i"S 5 ^<t-kE^ ^f-tc»a$^±E^ ^-^^tBa-r 

-<-^<> Kff ^ <t 0 ±E^lalg§co— Jj(Dtt l £im.$: 
fc±E5)-ffi[Hl?&Oflil*(OaiaffiS:ttiai7fii: UA^U 

-<-^^<> Km^-Srtua-f-s 2oco^fe^ ^ if &^t£*ii: 
[0013] tt*aS4<o«w«c«*>5ais«asBtt, s 

W&m9&k. ±EK»5StB«otB*8dlRlJWL-, ±E£m 
«!S«<7)Hiat»*5Jafe3S<OfS-a-Srttia-f-<5 P L L^ 
CslHl?gi:. ±ESflS*lS*om*i:±KPL L561SEIKS 
(OtB* t SrH«»8-^-r S S * U- i: ±E S ^ 

*t****l, «2 0ffl^P>ttl*-t-S5>ft[Hl?S4:Sr# 
-fsrasfcSSCftSi:. -<-^/<> -KfS^-i-ct 9 JiE»ifi 

-TSiSfSSBt, SfBJfit±E»aSlHl»oft!i*coW*jK€r 

m&i&t lxxjjl. -<-^./<> Kff ^-Sraia-r^ 2o 

<Z>WffiS ^If^^tfE^^ ^-»>&W+-5S(SSBt. ?rfr® 
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[0 0 14] lf*«5(O^WlC^t3?>SSff^Btt. 1 

mm Lttix^n&te&mfemnm ^zmti-tzm i , 

^2WPLL^SH]?St. ±fEfBl<OP L L$gJg[U?g£> 
ttS^I t ±IE* 2 OP L L %Jg|H]?ScDtt}^ i: ^JU&l&ig^ 

10 0 15] »#«6©*IBf£«:b<5i£a««JtH\ X 

«®H<oai^Ji:S>i5jgjS!K<Dff^-Srm^J-r-5 P L L« 20 
HlHl!Si:, ±fE*i^5HgSg<Offi^i:±IEP L L^HOSS 
Otitic t &fflmm.i%-£ftZ 5 ^ If £ _tlE 5 ^ If dfgat $ 

fc-tZ, 2 O05 S 9 1f£#tf iS^ 5 * If £r*"r 5 i£ff 

^&3§<om^i££«fti2!i£i: LtA^lU Kit 
^tti^-r-s 2 ocotiif5:S ^if §r^tni:?gs ^if Sr^-t- 
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[0 0 16] »*JS7<oagP^ic:«to5aiSff3£«tt. l 

l2^PLL^i08i:, _hE3! 1 cOP L L3gtg[n]2gtO 
IB* £ -hlS^ 2 go P L L ^H(Hl?g^LU^ 4: Ki5c^-& 

±E«i&«K*Si-««Sn* ±EJ?0 
te^ ^-^Sr^tfiilX^ ^*t, ±EH£^1*-coigJI]& 

§$2tf>BJ9»XL^I5i:* Srfllx.. ±E® 1 <D$) Y) tft*:^ 



[0 0 17] »*«8<7)*^^»to-53ilSffKtttt. l 
^2£OP L L*fi0?Si:, 1 (OP L L^H[E]gSc7) 

mtj t ±mm 2 co p l L^tg[Ei?&coai^i h &m$i$kfg^ 

cOiSco^-r^L^^iltR-r5^ili§^ ^ /u* t Sr*TT5 
«tt»«»8t, ±EJStt«**»-«tt£*U _hiSi^ 

Km^-^J: t> ±E9J 9 ^x.^^6#t^$nfc 

iH«SS:3ijS;-f 5 2oo*f4$ ^^^^tr^ l coiE^^ 

L, -<-^^<>- KfS-g-SrUi^-rs 2ocomfi^ 
tf^2cOiE^^ ^f-Sr*-*"5Sff»l5t. ±fB^ffKPcom 
l (OLE Km*A*MB-7-^Sf^*tt 

f-60-< -*s<^ h'm^r&ti^l^m $ iL7t ^ 2 CO^O D 

t <o Poi (ctg^ $ ttfc>< - * s<is Km ^r%$Lmmm-t 

at»2<z>W9*5c¥aicJ:!9, ±E«t»»«J^>f^* 

[0 0 18] »*3S9<o«^ic«*?6jJISff3SHtt, 1 
<B^fctt2fB^S2p«lgagi:, ±iESip«ffi»cotb*fc: 

^2COP L L^lMlElgSi:, ±15^ 1 COP L L^MIh]?ScO 
ttl^£:±fS^2cOP L L^MtHlSScOtti^t SrJii?Sa^ 

ft ^Affi^ffl^F-rojic— aa'^aasixfc® 1 co^ 9 ift^ 

iSd:, ±Effi^^ ^-^-co^-^-'O KfH-^AmaaB^-U: 
-«Si65Sgt$nfc!g2COWD«^St, ±mm2CDV) 
K> }ft x. co ft&iS {d ^ n^'ix^J 19 ift x. X'^m Sii5S3 
(09J9tftx.*St»4<^«J9lftx-¥&t. ±fS^3co^] 

se ^ ^ * i: mmm? a >vz commit ^±m^m &>&tc 
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[0019] oo*?B^«t>a2is«^att, 

OP L L^HlH]gg N JbK^lOP L L^miHlKOtti^t 
±IE* 2 co P L L #fil3»<DfcU^ t Srffl»«jR-&i- 5 5 

^■^t -Lies ^-^^a^i-sfd&sv^ttMJsatS^iffi^ 

^-^tti^-r^) P L L^MtElgSi:, ±iSStp*S«<OttJ* 
i±EP L L3BJ8®K<oai*i:4rHtt»fB^-r« 5 *1J- 

[0 0 2 0] 1 1 <7>«K^«t?5i3ISfSaS«tt, 

Kffi-g-SriiHi-SSfS ^-^/<y Kff 20 

*i,fc-<-^<> Kff »1« «0Bx*>S r t &W&b-tZ> 

[0 0 2 i ] ii*rg i 2 co«P^{c^t>SSfS3SBtt, s 
ffi£<b«£i£&^A^£tt, ^-^O Kfs-s-sra^-rs 
2otf>i?M4S ^I^Sr^tfS:^^ ^-^^^co-<-^^o K 
{f^£^^3Sfflflco Kff^if^MS:^, 

SSiJS^; y i/y?MmikLtc<-*s<^ Kff-§-i§ 

7t-<-^<> Kff 4: Sr1*iat-rs i 

[0 0 2 2] 1 3 <E>3Sffl(cff,;b£ii{g v^r* 

[00 2 3] Btsfctg i 4 03ge«ic»^SSfSgBf¥fflfi3£a 

tt«ss«»oA*«^«asnsKaa«*aRi:, 40 

[0 0 2 4] 

0T'fc5o 0*. 1 2 a tt^ff/Fjff^^th, 12bfi 50 



#ri¥9- 19 12 6 4 

12 

^ff^a^^^-^T-feO, 15 a, 1 5 b tt-ttt-i-'tmi 

tim&mfr f 1, f 2 *>ss 1 , |2(^)pll 08, 5 d 

5 * 1J\ 4 f f2JS&;& I f 1 -h f 2 ! SriiigffiF«E t -f- 

[0 0 2 5] ^{cK^idO^XtftP^-r^o |gl, |2(D 
P L LtBl¥g 1 5 a . 15btt, -tft-t^SSSSSSS 1 4 
a, 1 4 b (DmjjlzmfflLXb^Zo I1OPLL081 

5 a ota^ f i ^mmm^^^-f- 1 2 a \z.m&&t l 

^2C0P L LlElSg 1 5 b<Dttit) f 2$r5 
^t5d|:AAU nt'IlOPLL[U8l 5 a<Dlh 
ft f 1 t fe^-tZo ^tod ^m^iCfiJl^^ I m f 
l±n f 2 I (m, nttffift) <om*§r&mJXZ>&* Z.<0 
0%. ffl&m I f 1+ f 2 I (Dm %-<D^%B P F 4 f X' 
*>»U r*xSrSEi*i££ LXi£fgffli£3£^ ^tl2bl: 

[0026] aifs^tcttjaifta 1 f 1 + f 2 1 (DM&fa 

fd*tU ^ff^S^^^lM 2 bi^;*o^x-<^ h/w^BS 
Srfri\ i£ffi£ 2rf#3a Iix5rBPF4eT5^L, H 
P A 1 3 T'tlB LTT >rt 1 ^bMt-5o S 

(DUP) 2, LNA3, BPF4a^gT, SflfflB: 
3t^f i2a!:AAU wC-c-JSffi-S: f l <Dmmfet 
r^-^L. §:ffS^b'<-^^<> Kft-S-i^iSSEJSifiJa^tfe 

Stt-cSixSfcM), LPFiiai?58t5o £<b{c:A 
MP 6 T'^^L. AD^M7 frV v^/Wt^f^ 

[0 0 2 7] gffWtCifc^-CkiSjgfitff ^-^C>^<-^^ 
> Kff-^-SrS^^m-r^^X. EI 2 5 ic^-T J: 

<^iHSfS3SBt-*5fj-s ^ a , 5bt. >r>-v?ja 

Sc»S:l»*i-5^:«>(- 5b OHtj^lct^ft^ B P F 

4 b, *5±t>'Sffl*SjfiSrK55fe-r-5fc*!>i-5 ^-^5 b co 

5t®a^?SSr2 0(^P L L@8 15a, 15 b OMi^fH^- 

LL@gl5 a> 1 5 b<05!lgfflj6-aii**5 0 t*oT 
HP A l 3 Officio— gBriSiBi&U f^Ltt^RS^ 

[0 0 2 8] **S£^>^*gX'fiaift ^b:^^ ^if 

l 2 b(c*Px.5lffliilifi<Ojafi&S:^i , ^2(^)PLLIh] 
815a, 15b <D\tiMt f 1, f 2 OfnJIIjS-JSi: L 

f 2 | t£¥<DitL<Dmi&%LX-i>i.\t\ Z(Om^. BPF4 

f (DmBfttgLtDtpfomfomi. I f 1 - f 2 i kttz> 0 

[0 0 2 9] *Sfi^lt'ttSK |2(DPL 

L[Hl¥S 15a, 15b (Dmm^m^ I 4 a , 14b Sr^r 
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[0 0 3 0] HtfiOJKfS 2 

Bf(Wfc-r*PLLigtti 5om*f 1 tS2p*is«i 

4 bOUJ;'} f 2 &AJj-tZ>o SffffliS^ 2 a ic 

fiPLLIUSi SCDthJj f lSrJDjiL, ^ft/BE^^ 
1 2 d^ffi^^BPF4 f T-%J6LTJ# 

fc«ft»l f 1 + f 2 I ^>»aijftS:*D^ao :oi54 

ffl^otk 1 tra«(^ai*sr»5rt 

[0031] **5, ***o»»-cttiS«fflie2a!$^* 

1 2 b\zMjLZ>V&m&<Dmfe%C&, PLLED2&1 5 <OLti 
^ f 1 fcSip*fiSi 4 bcott;/} f 2mm$L$ib L 

f 1 - f 2 I *t*<ofl&<ojgs8t»^t £v\> ::£>»£\ B 

P F 4 f <Oifii@«J*0**frJ3ft»tt i f 1 - f 2 I t 
[0 0 3 2] £ fc. **4fe<O^JgT-tt PLL |s]gg 1 5 (O 

mm&ms 1 4 a t n»nz&m&»» 1 4 b «t/h« l*: 

[0 0 3 3] Ht£C07gfi3 
El5tt, r<0^co|£ffi(7>7f£f®3 Sr^-T, i2££ffKB*> 
«j«EI"C&So 12 *K 1 8tt#«E]K-CifcSo »i, * 

2 OP L LESS 1 5 a , 1 5 b»t5l3fift f 1, 

f 2 Off ^t5d icA^, ^ LT, J^&Sfc I m 

f i±n f 2 i ( m> n^sis) <Dm^&n. C^ll^ 

t££#o<OT\ J^^SSc I f 1+ f 2 | Od^I i cotti 
ASH^lc, | f 1 - f 2 | <©«^»2 0ai*«B^ffi 



14 



if! 



1$:^? y-{z&m$i$i I f i + f 2 | co 



ft ^-Sr. Sfs fflS^ S ^ iHctt I f l - f 2 | cofg^- 

[0 0 3 4] §(H^I:^^T t>B5JSi£{t-5§-7&> 
>K«*§-8riff«£#H-*tf>-t\ BI2 5Jc*"t-i 5 4tt* 

6 fc£»lc ^t5b (OiW&tcHtt 5 BPF 
4 b, *D<tU«seB*igKS:Rfe*-rSfc«)ic* ^5 b<0 

ff^fbi-^ct <f^t5o HlfSffliff&s 2 bic^x. 

3fi£i£&S:2ocOP L LBK 15a, 15 b <£>ttJ;fi{f -g- 
tf>MHK«tf>{t*fc LT^6cOT\ iSffiffi<7)jaj6»i: P 
LLB8l5a, 15bO«18Hafttt»45o ttot 
HP A 1 3C0U;fc(O— asasiB&U T?£ L T i^Pi&cO 



[0 0 3 5] fcib\ #3Sffi<ajB!gT-tt. gfffflfi;^^ 
1M 2 a ic*Dx.6«ft2lifiOiBStaSr^ 1 , ^2(DPLL 
0815 a, 1 5 b (D&Jjm^T f 1 , i2mm&%Lt 
U SfeWfflilX^^IM 2 bi^D^am^S- f 1, f 

1, «20PLLB8l5a % 1 5 bOffl^fS-S-f 1 , 
f 2(OlHStfttL, aifffflOK^^ 2 b (ciJIjo^ 

a»aift€:f i. f 2<Dfp««e»t lti>, 

10 Sr^-t-^o 

[0 0 3 6] */c, *36teo?KHB-ett» 1 , ^2 CO PL 

L[Hl¥gl5a, 1 5 b <OS2P36fi* 1 4 a % 14bH 

WK^Ttt^n^isb^ 0 7 d^-r^ ot^m— cos 
[0037] mw.<omm4 

0T*fc3 o 04\ ^ ^1^5 dl^ti, S¥«fiSSl4a8: 

s^ir-r^ p l LiHizg 1 sou* f 1 tmm&mmi 

20 4 b(DftJj f 2 SrA^-r5 0 ^ ^^5 d (OttS^id^tt>5 
I m f 1 ± n f 2 I (m, n ttfift) COff 
?S0¥Si 8T-^ifiL. J^^tS: I f 1 + f 2 | om-g-SrS: 

fffflffi^ ^tl2aiC, J§3i££fc I f 1 - f 2 I COff -g- 

[0 0 3 8] *ib\ *Hffico^fiiT'jaSfffflE^^ ^-^ 
12a tcftD*.5«Safi^rajfi«:S:P L LIslKi soffit 
f l tS«P*ffiSSi 4 bcotti^f f 2 cofpJSjStJSci: L, ^ 
30 fffflB:^ 2 b (c*ox_6«»HlifiS: f l , f2cO^ 

SffSBoaSg^^l^ 1 2 a |cAp^s«ftiilftS:P L L 
[El 85 1 5 (Offi^J f 1 <b 14b com^ f 2 (O^ 

jaK-att, ^(sSBoa:^^ 2 b sc*p*.s«RHii6 

£ f 1 , f 2COfQjU&gc<t Ltti^o 
[0 0 3 9] ^/c, *HtfeOff$Jg"C-tt P L L[H]£g 15a 

<osfli«ig» Hat nmzw&mm 1 4 b ^fflm l 

40 t>J:<, (B«<oai*S:*i-Sc 
[0 0 4 0] UteOJ^flg 5 

m mx-m— (om i&m %m ^ 5 p#»t >j # a«n^** ^^ffl ^ 

fc^-XxA-C-c0^fg^g(0^IilT'#>5o 0*. 1 9 

(DPLL0S1 5a, lob^tHW^iSSf 1, f 
2<Ofg-^£^ ^t5d ;cAtl. ?g^L-C, jaiSt-aimf 
1 ± n f 2 I (m, (OiE^trWf^o lilb^ 

JSiSfS: I f 1 4 f 2 I (Oft^-Zcrt^B P F 4 f -e 
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l-lfflJHLTBPF4 f otttfj*, gfSWSwttSftJHifcfc 
[0 0 4 l] HtfioJgJB l t |3«H^ ^ff^ri:SffP#(0 

a o-c, B2 sic*-*-* 5 4tt*^as«ss« 

tc*5«t5 ^ a . 5bi:, ^^-vl^M^it 

^/c^ic^ ^17-5 bOffr^tctSft^B P F 4 b, *5<tt>* 

BPF4c^5iiO, 3S«<z>/J^ft:Jw*#<#^i- 

3o 2 OOP L LEWS 1 5 a , 1 5 b OttJ^ff 

LLlHlKlSa. 1 5 b038Jgjgft«:tta^5o tSoT 
HP A l 3<om;*J<0-fflj&:i!»u ^LTfc^Bft^ 

[0042] /jr*5, *njfi<o?gffiT*tt, igmspoa:^ s 

LlHlgg 1 5 a , 15b (DltiMS^r f 1, f 2 CO?nJl&$: 
£ Lfcri*. **Wfi*5V^ttm{c:|5RP>-r, flSJailil f 20 
1 - f 2 I jfei: # cote(^jaiSt«!c-Ctj <tl\ BP 
F 4 f <Oiiia*«<^^^JffliSatt, I f 1 - f 2 | tfc 
3 0 

[0 0 4 3] **ffiO^Jg-Ctt, fgl, ^2 COP 

L L[H]gg 1 5 a , 15b cD2£*P3gM3£ 14a, 1 4 b §r 

4Srffli^TfcJ;<. I^HSoa*SrHi-So 
[0 044] H*£c7>J^fS 6 
Hi2ta, ^^JBI^OHlEo^flgeSr^-r. i^ff^rirS: 30 

i 4 a ^rXmi^t-ra P L LESS l 5tfstB*rr3JBi£« 
fit, S*3§il^ l 4 b <OUi*-t-4 JSifift f 2 Sr 5 ^ 
t5d (CA^, g^lT, | m f 1 ± n f 2 | 

I f 1 + f 2 | cOfg^fcft^B P F 4 f X^&U 

[0045] * **tE<ofl?flgr-ttiH(s&BOii:^ s ? 
tl2b {c*Di-5B6iiiK«>HSt»SrP L Lining l soft 

* f 1 mmztm&i 4 botti* f 2oft«««t t 

f 1 - f 2 I /it'coWKOjaiSKT-t I£0i^ B 

p f 4 f <Dm&&m<otp'bmik%cttis I f 1 - f 2 1 t 

^60 50 
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[0 0 4 6] £/c, *HtSOffJflg-CJ±P L LOSS 15a 

os^^fii^ Hat aisijicx«%tB% 1 4 b l 
[0047] nfa<Dmm 7 

a, i9b. i9c ttm^mcDwwi^imm^xm^-cDm. 
s^ti^^-Ys/f, 4 gfassjaiftfs-s-sr^jR-rsB 
pf, i 2taa:^^ p-y-x-hZo 

[0048] H 1 5{C, H14 ^12 Offi 

ffcZ^-to H<K 2 0, 2 l tt.*1n*fti x 
Qft^/WM^t, 2 2fa9 0«»tl3ST*S>£o 

I Q^**/U^¥ffiS ^1f2 0, 2 1(a#Jx_ 

fi**D^fe4i-&tc{a2l{SftSrUi*-rs wt^T'SSo as 
^A^ffi^-I^Q^^ttfc^^ta^^IS^n, 9 0« 
f£f@3§2 2 {C iot, {£tB^9 Oft-rttfc^fliT' I > Q 

^^M^igfa^ ^-^2 o. 2iicA^i-r^ 0 r.*xfbo 
fiRjSffifai^fSBtfcfa*^^-*/^^-^^^^ Kfs-s-aB^F- 

§ffB#;^faH i s^mx^-rx *> i:RFwc 

»Px.(b^fcS(Sffi(a^gao>ru I. Q^\^^(DWilL 
[0 0 4 9] l^J; LX?4*- 

^?^%mm^t^mm^mmx%z>o 8ot^7f 

19a, 19b, 1 9 cSr^]^-f ^5l<bT\ Sff^iC 
7>rt l.T'gff ^nfc^fa SliL N A 3 , B P F 4 g 

^^TlE^^ 12 (c^^r, ^<-xa> KfH^^^: 

*sh5„ i^fH^tcifa, -<-^'<> 

^tl2t^(flfii^Sil, B P F 4 g , HPA1 
3 ^gt7>ft l ^5)ftJtSii5c 

[0050] -coj:5^aif8NPi:Sfs^c*3v^Bjja» 

^*?*3l5^iflSff36H^*5«tS ^ ^1f5 a . 5 b 

(c|3:ft5BPF4 b, *5j;t>*)gffl55616ifiSrl»*-r5fc«> 
{c^U-S b<Og©{c|ait5 B P F 4 cfr^mtte*). 

t s ft X- Lxv^^>coxsi5nD &m<o mim>-£jmx?o 
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[0 0 5 1] *Ht£(Oi(|8fttgl©P LLtHlK 

15a, I2(Z)PLL 15b, £fp%SS 14a, 

**Mlc*5i^-cttrixte:Hfe-r, w<oSB4>SrHi l, E9 
l 2*fcttBli 3\z.^-t£ 5l-«fiELTt<t<, H«0 

[0052] nm<D&m s 

?XhZ> 0 

[0 0 5 3] X^f^f 19a, 19b, 1 9 c ?r#J 9 # 

jfitt. ^-Yi/f-l 9a, LNA3, BPF4a^gtf 
{HffliE^^ 1 2 a (C^oV^T I , Q(0 2 0£7)f t^/U 
KfH-^i-^^^^L^o $^>Wixf 19 

^^fj/f 19c, tg(i^6c, AD^M7^gT, f 20 

4 v ; ^^rK®lH]?S9T'^^c$nyc I , Q©2o©ft* 
/K^/<~^/<> KfH^fi, DA»10, LPF1 
1 , 19b jffifl^S^^^yU^ 2 3TS 

TKSE^SrStf* ^ l 9 c SriiiSS, K^^lM 

2biCA^-ra o r. wT^f&iC^m^tU, HPA13 

[0054] 9(-^ffB$t§:{fP#co^-rtti^^^ 

T\ El 2 5iC^i"J:5*it*^SfH3SIB(-*5ft5^^ 30 

f5b (Ofltj&tcHit 5 B P F 4 b , *5 <fct> # SSWB®a££r 
B&5fe-t£/c#>(C ^t5'b (Dm&^t%rtZ> B P F 4 c *s 

[0 0 5 5] £fc, *3l*6(0?&flS-x?B:® i<OP L 
15a,m2(^PLL(Hlggl5b, S^ISS^ 14a, 
S*«jg» l 4 b Srfflt Lfci^fRW Lfc„ L**U 

a B 

[0 0 5 6] 3gJ£tf>Jgffi9 

'<> Fm%-%&ftmm-rz>mmM'7 4 xhz> Q 

[0 0 5 7) 19a, 19b. 19c, 19 50 
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d, 1 9 e ZWVWX-ZZt^XiQ , simmizT^T-f- 

1 T-gm ^iXfcSfS ffitt. ^i/f 19a, LNA3, 
B P F 4 a , 7f 1 9b^gtIX^^tl 2(IiB 

$n5 0 $ h\z.*4 19c, ^^f^f 19d ^gt 
&B&B?4si'? 2 3X$L&&&$:&11* ^>f^f 19 

\sll6 9X£.I&&intc I , Q0 2 0<^)f t^/W<-^/< 
>-Kff DA»10, LPF11, 7>fyfl 

9 d i&m&m? 4 fr* 2 3 X'tfcm&M&&if* 

^S/f 19e, 19c?rltI^^tl2(cA^t 
5 0 ^^T'^lfKC^^n, M^fl9b^gTB 

pF4bt'«jn, HPAuttitsSix^ *>r 

l 9 a Srgtryrti^bM^ix^o 
[0 0 5 8] 9 (-i^ff P#i:S:mP#CO^-r^^jo^ 

f5a, 5 b >T>-^JajfiiftS:l»*i--5^:«)^5 ^ 
U"5 b<Oi!if&ic:KttSBPF4 b, # «fc WSSWBffiSES: 
^-f-^7h^iC5: ^5 b(Df£&iCl£tf 3 B P F 4 c ^ 

{3B#tSfS0*i-t3V^T. ^ l 2 t^MmM^ 4 

>VZ 2 3k LTt^<OT-9Bp 0 n»^fi'J«^ njgg T *fc 

[0 0 5 9] £?c, *3llfi^flST*tt^ 1 COP L LIUK 
15a, I20PLL 15b, jgjg 1 4 a , 

l 4 b SfflgLfc*/«tBW Lfco L**U 

i 2&t±nmi 3iz^'t£o\cffij&Lxi>£<, mm<o 

[0 0 6 0] MM<Dffit& 1 0 

^m^xm-^mi&^m^^m^m^mmm^&m 
\t^tzi/*^^x<Dm&tnmm<nffij&mxfrz> 0 gj<f\ 4 

fits LtwxB^t- ?y-&m^it* mm 

[0 0 6 1 ] Myf 19a, 19b, 19c, 19 
d, l 9 eSr9)9Sx.5wi:icJ: 19, gff NfMT^t-*- 
1 -C'Sfg ^ixfcSfS&tt. ^yfl9a, LNA3, 
B P F 4 g , y^ 1 9 b &mxm&% ? V I 2 

t^T I , 2 0(D^^^/U(D^<- ^ '<> KfH-^i-^!^ 

£ix5 G $ t>i-^-Y s/^- 1 9 c , I9d 5rgt 

4 &9 2 3T-ffiJBS^§r§;t, ^yfi9 

089tsi$Wo aifs^scft^^ ^^^aw 

@S9t'M$il/c], Q(0 2 0(Of ^^/KD--<-^ 
> Kff^-fi, DA»1 0, L P F 1 1 , ^4 yf-1 
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19e, 19c ^rSTiE^^ 1 2 l:AW 
PF4gT'5fi^, HP A 1 ^-Y 
[0 0 6 2] roi 5t-i5lfS^Fi:SfSB*^V^ix(c*5VN 

U"5a, 5 b ^^-^jajSftSrBfe^-TSfcfelc:*^ 
1f5 bc0ftj^{c^tj-^BPF4 b, 3o<fcT>'^g[53§M&£; 
Kt5/ci6i:^ ^U"5 b (D'&f&iztZft Z> B P F 4 

ti2 k&m&m? j 2 3 t^ui^OTS 

[0 0 6 3] £7c, *Htfi(0?Bli"Ctt^l<OPLLlHlK 
15a, 2 CD P L L 15b, £2»3Sfg& 14a, 

^m^^^x^^ri^Rb-r, zL<nn&&mi 1, ei 

[0 0 6 4] 2$&(DBWll 1 
Bl 1 9 tt, ^.<D$£W(DmM<Dftm 1 1 £^ti£§f§ 
0«/S;E|-Cfc£o El*. 6 d tef!i£iJcD h^>v^^^ 
J:0«J«Lfc{fi:«l*li««S. 6e, 6f^/Py^ 

«aft*ffl», 6 gtt&tt»if«S6 d y ->s^ 

*»fk*B«6e. 6f tHfUS^^-^K 
[0 0 6 5] Sffffi(iLNA3, ffifgciiig 7 >f /U^ 4 a 

K{B-§-«ffi(5]& 6 gi^A^-T^o 7>ftlt 
£{f £H5§{H&<Off-^Sd:, Plili- 9 0 d Bmg 

ftfc#sic»ST-&££>-c\ Kit ^-m^s^ 

[0066] i^*;, y v-s/^jftiMfbsn 

B2 s^-rase^aisfBaBfco i Fit«3g6 a 

[0 0 6 7] ^ ~T\ -<-^'<> Km^-if ^0^6 g£ 
lfiffiSS:(g:5«^Mf tt^gfi 8tL5 f@53'JcD h =7 > 
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[0 0 6 8] *HtfiOlB!gTttS 1 © P L L 08 

15 a, ^2 0PLL[E]ggl 5 b, 22g3Hg» l 4 a, 
SMfiS 1 4 b Srfflf Lfci*t?ttW Lfc. L^L, 

l 2*fcttl3l 3i::^i-J; 9 (ctgj&LT 

[0069] **3, iisiiaiSfsKfiicoi^TrewLfc 
[0070] mw<DBm 1 2 

±HSHffi^^ffil^6Ht£^^Jil Od^L/c^Sff^ 

20 [0071] mt&<DBm 1 3 

ni2 0[i z.(D&m<Dmn<offimi 3 £^-t\ iggftg 

B^<tT>*SfS^fi«<^afS^c^I¥«^sS{fS5WffiSI 
EO«/£[3T-*>3o El*, 2 4{i&fe$i^gf, 2 
5tt»«iii@:7^ (BPF) , 2 6}iS«»47^ 
✓u* (BRF) , 2 7«teiaS^S:ffgr>, 2 8 ttteiBlJtg: 

■^ttS^aS^ 3 Ofi*^ h7A7t7^fT*fc5o B 
RF 2 6tt-tOjffiBfW«S:BPF 2 5 

30 [0 0 7 2] i2 111 #J;ltf HI 2 5 {C^-T^^Oillg: 

«5£B<ogfB8B l 6 t ra«<o«j«SrfiFO % «*fflftfflg 

^itffi*{c:tt^fisn5HS<o#ia^{f-s-^A*u 
"r*9i-, *rafs-s-icis»»-r5jaifisfcf icoff-^t f i 

40 4§-£|i] — <DJS?£$fcT-fc5 2 f 1 - f 2<7?teS^iHS^ s * 

[0 0 7 3] ^0±9>iftS^Wm4*t±^l¥fiB&?Tp# 
-&;c^2-^<7>ff^?rffil:L, f l ^ t>' f 2tcffi^-T 

5 2ff^-^A^L-c, *afs#^>«ffltftiwrts-r5 2 f 
l- f 2(offis:^sj^rit$>^t # osaai^$n-5^SriBiJ 

^■**5o Lrt»U HISJ-ttia2 2{c^-TJ:^{c f 2*3± 

t^f 2«cBi«'*-*fs^f 3i:ioTt, ^mm^<omm 

3 f 2-2 f 3cOt@a^iBii?55±i:5o ^ 
50 ic, WrWrttD-f-^TcOW^fflrafS^cOjattftf^LV^ 
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[0 0 7 4] 02 3 1:, mJlSBPF 2 5 <fc t>'fftf2 B P 
F 2 5 0«iS#*rtJ;:Pflit«&#oB RF 2 6 9 

^-•y >*;KD<f ^A* Lfc»^<^S(S KBoftS^BS 
[0 0 7 5] 

t«SSIfiSrA*LT-<-^^>' Kit ^-SrtB^L. *>o, 20 
&2lffffl@:X^ ^-y-OJR^i: L-Ci^5co-C% 7>f/i-? 

^^T-<-^--<> Kff 9mi£i£5r-<^ h/^ 

fiRi^rS^A^LT^-^^O Kff-§-^m^L N A>o, ft 30 

iKEiES-e^Sc t x^mm * fc /a as? s * iro»ai 

? J*fr'£\k-tZ>z.bfrf£\;^<ox\ Mmteis-ji- KSriS-T 
*B^)S<49, j££«3£B«r'hJK * G*fb"C#S3!i* 

[0 0 7 7 ] R*tg5*fcfi6CO|6B^(:J;ntf, i^lfffl 

[E^^ ^U"C"< KfS^-icJ: 9«fti*ffiSr-<^ h^v 

fflftiJIifiSrA^LT^-^^O -Kff-S-SrtfcS^L, A*o % H 
3 2 o CD CO tB ^ f p * fc # & £t<0 & & ©J 

LT^£cOT\ 7 4 >\,# (D$L%mWLX% Z> k 

[0 0 7 8] i»*JS7*fcai OcO^^ntf, gl 
cOy)D^^L^i:m2C7?9ji9^^^a^i: 0, 50 
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3? S ^ t ?r i*ffB$ k 3 ft B#T-#ffl -f Z>ZkfrX$Z<D 
[0 0 7 9] §t*if 8£fc(2 1 0<D^m\^XiX\-X, »1 

<Dwvi&^&km2<nwvm^®:^£i9 % mmmm 
%mB7 ^ %mm&fk%:mmx&m*rz> i^^r^ 

[0080] »*ii94fctti oo^wicitLtf, mi 

s ^ t mmM7A zmmm k ^m^fx^m-r 

%ZkfrX$Z<DX\ 3SB^«*SBia&BU«Tf#, i^S 

[0 0 8 1 ] !f*JSi l *fctti 2<^*WicJ:nii, § 
ft g[50-<-^^<> Kff^-m*!^^, -^S^figijo j. ^ 

[0082] 3o*w{c±*uj. vm-ftm&m 
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